Salviae miltiorrhizae radix increases dopamine release of rat and pheochromocytoma PC12 cells.
The Radix of Salvia miltiorrhiza Bunge (Labiatae) (SMR), an eminent herb, is often included as an ingredient in various herbal remedies recommended for vascular circulation therapies. The present study investigated the effect of SMR on dopaminergic neurotransmission. Various extracts prepared from the stems of SMR were tested for cytotoxic activity on pheochromocytoma PC12 cells using the XTT assay method. The ethanol extract (IC50 > 100 microg/mL), water extract (IC50 > 100 microg/mL) and chloroform (IC50 = 90 microg/mL) fraction exhibited weak cytotoxic activity. However, the butanol (IC50 = 80 microg/mL) and ethyl acetate (EtOAc; IC50 = 70 microg/mL) fractions exhibited strong cytotoxic activity. Also, the extracts and fractions were investigated for dopamine release effects. The EtOAc fraction showed a stronger stimulatory effect on dopamine release activity than the other fractions. The effect of the crude EtOAc fraction (50 microg/mL) of SMR on K+ (20 mm)-stimulated dopamine (DA) release from rat striatal slices was compared with amphetamine (10(-4) m) using high-performance liquid chromatography with electrochemical detection to measure endogenous DA. The EtOAc fraction significantly increased K+ -stimulated DA release (p < 0.001) from rat striatal slices when compared with K+ -stimulated alone. The EtOAc fraction potentiated the effect of amphetamine on K+ -stimulated DA release (p < 0.001) when compared with amphetamine alone. To examine whether in vitro the EtOAc fraction treatment induces DA release in PC12 cells, the role of protein kinases was investigated in the induction of the EtOAc fraction-mediated events by using inhibitors of protein kinase C (PKC), mitogen activated protein kinase (MAP kinase) or protein kinase A (PKA). The PKC inhibitors chelerythrine (50 nm and 100 nm) and Ro31-8220 (100 nm) and the MAP kinase kinase inhibitor, PD98059 (20 microm), inhibited the ability of the EtOAc fraction of SMR to elicit the EtOAc fraction-stimulated DA release. The PKC activator, 12-O-tetradecanoyl phorbol 13-acetate (TPA, 100 nm) mimicked the ability of the EtOAc fraction of SMR to elicit DA release. In contrast, a selective PKA inhibitor, 50 microm Rp-8-Br-cAMP, blocked the development of EtOAc fraction-stimulated DA release. It was demonstrated that the EtOAc fraction of SMR stimulated DA release. Therefore the mechanism by which the EtOAc fraction of SMR induced the enhancement in EtOAc fraction-stimulated DA release is apparent.